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Title of the Invention: Fixing unit 

SPECIFICATION 

Detailed Description of the Present Invention 
[FIELD OF THE INVENTION] 

This invention relates to a fixing unit for use in an image forming 
apparatus such as copier, printer, or the like. 

[DESCRIPTION OF THE PRIOR ART] 

A fixing unit for use in an image forming apparatus is provided with a 
fixing roller pair, which is composed of a heating roller having a heat source 
incorporated therein, and a pressure roller pressed against the heating roller so 
that it rotates following the heating roller. The other main components of the 
fixing unit include a thermal fuse disposed adjacent to the heating roller, a 
separation claw abutting the heating roller, and temperature detection means 
abutting or disposed adjacent to the heating roller. A transfer medium carrying 
on it an unfixed toner image is forced to pass through the nip section formed 
between the heating roller and the pressure roller, so that fixation of the toner 
image is achieved by fusing it onto the transfer medium under application of heat 
and pressure. After passing through the nip section, the transfer medium is 
separated from the heating roller by means of the separation craw and then 
ejected from the apparatus. The surface temperature of the heating roller is 
detected by temperature detector means such as a thermistor or the like, and is 
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maintained at a temperature required for fixation by controlling current supply. 
However, if the temperature should rise abnormally, then a thermal fuse operates 
to break current supply to the heat source. Furthermore, in such a case when 
the transfer medium is thick, it becomes difficult for the heat from the pressure 
roller to be transferred to the rear side of the transfer medium. Also in such 
cases when the surface of the transfer medium is highly smooth, the fiber density 
(bulk density) at the transfer medium surface is high so that the bonding 
strength of the toner to the transfer medium will be reduced. Accordingly, it 
becomes necessary to increase pressure applied to the transfer medium by 
increasing the pressure by the pressure roller. On the other hand, when the 
transfer medium is thin, for preventing development of wrinkling, it is necessary 
to reduce the pressure acting between the fixing roller pair. For this purpose, 
pressure between the fixing roller pair has conventionally been controlled in such 
a manner that it has varied depending on quality and thickness of the transfer 
medium. In order to meet requirements for high image quality, the toner having 
an increasingly finer particle size is used in the recent fixing units, and 
accordingly it is required to increase pressure applied to the heating roller. 
However, when the pressure applied to the heating roller is increased, a force will 
appear, which acting to raise the nip side of the center potion of the heating roller, 
namely the side of the center potion of the heating roller where it is in contact 
with the pressure roller, and consequently some deflection will appear in the 
heating roller, thereby reducing the nip width. So long as the amount of this 
deflection is within the range of about 0.1mm, problem will not arise in the nip 
distribution. In order to make up for the reduction in the nip width, there is 
proposed a technique wherein the nip width is secured by axially crossing the 
pair of rollers at a slight angle. From the point of view of power saving, there is 
also a need for a fixing unit having a short start up time. As a method for 
realizing such a fixing unit, it has been contemplated to incorporate as a heating 
roller a thin-walled roller having a smaller thermal capacity. 
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[PROBLEMS TO BE SOLVED BY THE PRESENT INVENTION] 

However, as shown in Figs. 5 to 8, use of a heating roller 10 having a thin 
wall thickness in the order of 0.3~ 1.0mm and application of increased pressure 
to this heating roller 10 will result in deflection, which will be greater than those 
encountered in the conventional thick-walled heating rollers 10\ or even result in 
collapse of the heating roller 10 at the portion press-contacting with the pressure 
roller. This collapse can appear especially in the center region of the heating 
roller 10. Thus, variation d2 at the center portion of the thin-walled heating 
roller 10 will significantly exceed variation dl found in the center portion of the 
thick-walled heating roller 10', which will lead to an insufficient nip as well as an 
insufficient contact pressure between the center portion of the heating roller 10 
and the pressure roller. Disadvantages caused by these phenomena include poor 
fixation at the central area and improper feeding of the transfer medium. In 
order to solve the problem of this insufficient nip, the pair of rollers can be 
disposed axially crossing. However, the larger the crossing angle, the more 
largely the vector in the feed direction of the heating roller and the pressure 
roller will be deviated. This can result in development of wrinkles in the 
transfer medium. And this will be especially remarkable in the thinner transfer 
medium. 

[MEANS TO SOLVE THE PROBLEMS] 

For the purpose of solving the aforementioned problems, this invention 
provides a fixing unit comprising a thin-walled cylindrical heating roller having a 
heater mounted therein, and a pressure roller adapted to press against the 
heating roller at a crossing angle, wherein the crossing angle varies depending on 
the pressure from the pressure roller. 

[OPERATION] 

In the fixing unit having arranged as above, when pressure applied from 
the pressure roller to the heating roller is increased or decreased, it is possible to 
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suppress development of deflection and collapse of the heating roller, since the 
crossing angle of the pressure roller with respect to the length of the heating 
roller can be increased or decreased depending on the pressure. 

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS] 

With reference to the accompanying drawings, an embodiment according 
to the invention will be described hereinafter. 

A copier, which mounts a fixing unit of this invention, will be described 
briefly. As shown in Fig. 13, the copier is basically composed of a photosensitive 
body 1, an electrizer 2, a cleaning device 3, a developing unit 4, a transfer unit 5, 
a separator 6, and a fixing unit 7. As for the imaging process, first of all, the 
surface of the photosensitive body 1 is electrostatically charged uniformly by use 
of the electrizer 2, and then the area other than the image is exposed to light by 
use of an exposure device. In this manner, an electrostatic latent image is 
formed. In the developing unit 4, by adsorbing the toner charged to the opposite 
polarity, the electrostatic latent image turns into a visible image. Then, a 
transfer medium 9 is placed on top of this toner image, and thereafter an electric 
charge having a polarity opposite to that of the electrostatically charged toner is 
applied to the transfer medium 9 from the transfer device 5, which is disposed on 
the other side of the transfer medium 9. Thus, owing to the electrostatic force, 
the toner is transferred onto the transfer medium 9. After finishing transfer, for 
the purpose of reducing the electrostatic attractive force of the transfer medium 9, 
the separator 6 operates to remove electric charge from the transfer medium 9. 
The transfer medium 9, which now carries the toner image transferred on it, is 
then fed between a heating roller and a pressure roller disposed in the fixing unit 
7. The heating roller is provided with a heater, whereas the pressure roller is 
held in contact with the heating roller at a certain pressure and is able to rotate 
following the heating roller. When the transfer medium passes between these 
rollers, the toner image is heated and pressurized to turn into a fixed image. 
Then, the transfer medium 9 is fed out through a ejection opening 8. On the 
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other hand, after completing transfer, the residual charge on the photosensitive 
body 1 is removed by use of an ionalizer, and also the residual toner, which has 
not been transferred, but remains on the photosensitive body 1, is removed by the 
cleaning device 3. 

Now referring to Figs. 1 and 2, the first embodiment of the invention, i.e. 
the above-described fixing unit will be explained. The heating roller 10 includes 
a core metal having a circumferential surface coated with a teflon resin. Within 
the heating roller 10 is disposed a heater 11, which is controlled by a temperature 
controller (not shown) so that the surface of the heating roller 10 is maintained at 
a predetermined temperature. The surface temperature of the heating roller 10 
is detected by a thermistor 12. The heating roller 10 is rotatably supported by 
bearings 13 and heat-resisting bushes 14. These bearings 13 and heat-resisting 
bushes 14 are mounted on the front and rear fixing side plates 26, respectively 
(at the front and rear positions, like components are designated by like numerals). 
The heating roller 10 can rotate when a drive gear 15 fixed to one end thereof is 
driven by a gear train 16 provided in the main apparatus. A thin-walled roller 
having a wall thickness in the order of 0.3 to 1.0mm may be used as the heating 
roller 10. The core metal of the pressure roller 20 is circumferentially covered 
either with solid silicon rubber or foam silicon rubber, and this rubber layer is in 
turn wrapped with a PFA tube 28. The pressure roller 20 is supported at 
spindles 20' on its opposite ends by bearings 21. The pressure roller 20 and the 
bearings 21 can move together vertically along the slots formed in the pressure 
frame 22. As for the mechanism for pressing the pressure roller 20 against the 
heating roller 10, when a pressure lever 23 swings about a reference pin 24 
secured on the pressure frame 22 and the distal end of the lever 23 are moved 
upward by a spring 25, the upper face of the pressure lever 23 pushes the bearing 
21 upward to thereby press the pressure roller 20 against the heating roller 10. 
The pressure frame 22 is secured to the bottom of the fixing frame 26 with a 
screw 27. As can be seen from Figs. 3 and 4, the pressure roller 20 is mounted 
at a predetermined crossing angle 9 with respect to the heating roller 10. Next, 



5/8 



with reference to Fig. 9, the mechanism for changing the crossing angle 0 will be 
described. The spindles 20' of the pressure roller 20 are engaged in the guide 
slots 30 formed in the front and rear side plates of the fixing frame 26. The 
guide slots 30 are inclined vertically so that they extend oppositely in the front 
and rear side plates. Consequently, as mentioned previously, upon application of 
a force from the pressure lever 23 to the pressure roller 20 to push it upward, the 
pressure roller 20 will move upwardly along the guide slots 30. This movement 
will increase the crossing angle 9. The shape of the guide slots 30 are designed 
so that, depending on the pressing force applied, an optimal crossing angle 0 can 
be maintained between the pressure roller 20 and the heating roller 10. 

Now, an embodiment of a copier, which is capable of selecting a plurality 
of paper thicknesses and paper qualities and wherein the present invention is 
made use of, will be described. Either in response to selection of paper thickness 
or paper quality by means of keys on the operation panel (not shown) arranged 
on the front side of the copier or in response to the information about the paper 
thickness or paper quality detected by the detector means (not shown) disposed 
in the paper supply section, a drive motor (not shown) makes a pressure cam 31 
rotate, via a drive gear (not shown), by a predetermined angle about an axis 32. 
This rotation of the pressure cam 31 forces the pressure plate 33 to move to a 
position, which is being set depending on each mode, and thus a spring 25 pulls 
the pressure lever 23 with an optimal force depending upon each mode, to 
thereby set an optimal pressure between the fixing roller pair. In addition, in 
response to the pressure between the fixing roller pair, the above-described 
mechanism for changing the crossing angle 0 operates to maintain an optimal 
crossing angle 0. Thus, when thin or less-smooth plain paper pass between the 
fixing roller pairs, the pressure lever 23 and the pressure cam 31 are set at the 
positions shown in Fig. 10, and consequently the axial crossing angle 0 between 
the pressure roller 20 and the heating roller 10 is set to 0i (0°~ 1 °X When thick 
paper or more-smooth transfer medium pass through, the pressure lever 23 and 
the pressure cam 31 are set at the positions shown in Fig. 11, and consequently 
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the axial crossing angle 0 between the pressure roller 20 and the heating roller 
10 is set to 02 (l°~2°). Moreover, during the time when the copier and the fixing 
unit are not in operation, by setting the pressure lever 23 and the pressure cam 
31 to occupy the positions shown in Fig. 12, the pressure acting between the 
fixing roller pair will be released. This enables to prevent occurrence of the 
possible creeping which may otherwise appear due to a long-time pressed 
condition. I t is obvious that the pressure acting between the fixing roller pairs 
as well as the crossing angle 0 can be set at multi-stages more than 2 stages. 
[EFFECT OF THE INVENTION] 

As explained above, according to the invention, in a fixing unit employing 
a thin-walled heating roller, even when the pressure applied from the pressure 
roller is increased, it is possible to equalize the pressing pressure and the nip 
between these rollers to achieve the optimal pressure and nip condition, which 
enables to prevent reduction of life of the fixing unit, deformation of the fixing 
unit, improper feeding of the transfer medium, and also damage of the heating 
roller. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
Fig. 1 is a front view of the fixing unit according to the invention; 
Fig. 2 is a side view of the fixing unit according to the invention; 
Fig. 3 is a top view of the fixing unit according to the invention; 
Fig. 4 is a perspective view of the fixing unit according to the invention; 
Fig. 5 is a front view of the fixing unit employing a thick-walled heating roller; 
Fig. 6 is a side view of the fixing unit employing a thick-walled heating roller; 
Fig. 7 is a front view of the fixing unit employing a thin-walled heating roller; 
Fig. 8 is a side view of the fixing unit employing a thin-walled heating roller; 
Fig. 9 is a perspective view illustrating a crossing angle 0 changing mechanism; 
Fig. 10 is a front view of the fixing unit shown in its plain paper mode; 
Fig. 11 is a front view of the fixing unit shown in its thick paper mode; 
Fig. 12 is a front view of the fixing unit shown under the pressure-released 
condition; and 
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Fig. 13 is a schematic representation of a copier. 
EXPLANATION OF THE NUMERALS 
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